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ABSTRACT 
Asphalt and asphalt-based materials are known for their hardening during construction 
and field aging. While a certain amount of change can be tolerated, it is important for the 
users to ensure that the materials possess the necessary properties, such as proper 
viscosity, temperature susceptibility and long-term performance ability, at the time of 
road construction and placement. In this work, the chemical properties of a commercial 
grade Arabian Gulf asphalt was evaluated.  The rolling thin film oven (RTFO), termed as 
short-term aging, and pressurized aging vessel (PAV), termed as long-term aging, tests 
were used to simulate the laboratory aging of the asphalt. The Corbett fractionation 
procedure was used to separate asphalt into four fractions such as asphaltenes, polar 
aromatics, naphthene aromatics, and saturates. NMR and FTIR spectroscopic techniques 
were used to investigate the effect of different oxidation schemes on the chemical 
composition and nature of asphaltenes. NMR measurements of asphaltene fractions 
showed that during the oxidation, isomerization and dehydrogenation types of reactions 
took place. IR measurements found that on aging the weight percent of oxygen as 
carbonyl and sulfur as sulfoxide group types increased. Prominent dissimilarities were 
observed between the chemical structure and composition of asphaltenes. Coupling the 
results from the NMR and IR techniques has provided some interesting information 
concerning the chemical composition of asphaltenes occurred during the oxidation of 
asphalt. 
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